As Construction and Demolition (C&D) debris increases every year, systems have been adopted to compel the use of recycled aggregate made from C&D debris, and the use of recycled aggregate in the construction field has increased. But environmental problems linked to the alkalinity of recycled aggregate have occurred, and a study on approaches to lower the alkalinity of recycled aggregate is needed. It was certified by this study that a large amount of recycled aggregate could be carbonated in the C&D debris midterm-treatment field. As a result, the density and the water absorption of recycled aggregate after carbonation reaction was improved, and pH of recycled aggregate was lowered from over 11 to 9.4. X-ray Diffraction (XRD), Scanning Electron Microscope (SEM), Energy Dispersive Spectroscopy (EDS), and Thermogravimetry/Differential Thermal Analysis (TG/DTA) methods also indicated the carbonation of recycled aggregate.
1. Introduction
Necessity and Background
The total amount of construction wastes generated in Korea in 2008 reached 64,400,000 tons and the recycled aggregates produced from this reached about 45,990,000 tons per year [1] .
Such an increase in the utilization of recycled aggregate is attributable to the active promotion of incentives for aggregate use and the development of technology to improve the quality of recycled aggregates produced from construction wastes to ensure the effective use of resources and the Since the technology of absorbing and converting carbon dioxide (CO 2 ) to recycled aggregate accords with CO 2 reduction policy and global issues, the ripple effects are expected to be tremendous if such technology is developed.
Purpose
This study is about the technology to reduce the chemical alkalinity of recycled aggregate using an accelerated carbonation reaction produced through shown in previous study results [11, 12] Reaction of Ca(OH) 2 and degree of CaCO 3 creation can be recognized. Figure 7 shows the results of analysis for recycled aggregate adhered mortar before carbonation reaction.
Materials and Experiment Methods
It can be confirmed that peaks of Ca(OH) 2 According to Gallucci [13] and De Silva [14] , the shape of calcium hydroxide exists in the form of a hexagonal plate. Calcium carbonate has a round and circular pipe shape. Figure 9 shows the SEM photo of flat-type hexagonal substances of recycled aggregate mortar.
The existence of calcium hydroxide hydrate in bulk can be confirmed. Figure 10 shows the SEM photo of recycled aggregate adhered mortar after carbonation reaction. As shown in the photo, it
shows the typical round pipe shape of calcium carbonate. Figure 11 is the result of EDS analysis for recycled aggregate adhered mortar before carbonation reaction.
In theory, Ca(OH) 2 Figure 12 . EDS analysis result after carbonation
TG/DTA Analysis
According to a previous study [15] , Ca(OH) 2 shows a heat absorption reaction in the temperature range of 300~500 ℃, and the thermal weight of CaCO 3 reduces as the evaporation by heat occurs in the temperature of 500~80 ℃. As shown in Figure 13 , for recycled aggregate adhered mortar before carbonation reaction, heat absorption reaction by calcium hydroxide occurs at around 490 ℃, so it is confirmed that calcium hydroxide exists in large quantities in mortar. It is also shown that a tiny quantity of calcium carbonate is dissolved and CO 2 evaporated at about 700 ℃. Recycled aggregate adhered mortar after carbonation in Figure 14 showed no specific reaction in the temperature range of 450~500 ℃, so Ca(OH) 2 was not detected. It was found that there was a weight decrease of 4.2 % after 700 ℃, so calcium carbonate was extracted. 
